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W]ELOING  ENGINEERING  REP«T|jf0161 


Sub J«ctV/Aluminu«  Wire  Spray  Metallizing  Shipboard  Components  for 


Corrosion  Resistance*!  0SS  William  H.  Standley  CG-32 


Enclosure:  (1)  Welding  Procedure 


(2)  Spraying  Lo| 


Figures:  l thru  6.  Pulled  Tensile  Specimen  Photographs  I /tfojyfc 
^ J and  8.  Bend  Specimen  Photographs  ^ — - 


Microphotographs  of  Spray  Cross  Sections 


13  and  14.  Flow  Cherts  of  Production  Spraying  Sequences 


IS  thru  66.  Photographs  of  Various  Steges  of  the  Spreylng 

TPiTV  s*i»*~*  ••  PiN£-  VIER-A1 


Typical  condition  of  valves. and  components 


when  removed  from  the  ship 


New  valve  as  received 


Cloaeup  views  of  difficult  areas  to  spray 


Removing  name  plate 


Disassembled  valve  ready  for  degreasing 


•Method  of  maintaining  hand  wheel,  bushing 


nut,  nameplate,  etc.  Identity  for  later 


atlon 


Sheet 


26,27 


Vapor  degreasing  In  trlclorothane  tank 


28,29,30,31 Masking  prior  to  grit  blasting  and  spraying 

32 , 33 “--Grit  blasting  with  aluminum  oxide 

34,35,36 Surface  appearance  after  aluminum  oxide 

grit  blast 

37,38,39,40,41,42- —Aluminum  spraying  sequence— Preheat, 


measuring  preheat,  metal  spraying,  tempera- 
ture measurement  efter  spraying  and  measur- 
ing spray  thickness  with  Elcometer 

43.. ........... — . — process  Inspection  by  supervisory  per- 

f 

sonne 1 

44 , 45 Applying  sealer  to  sprayed  components 

46--. .............. ......Sprayed  and  sealed  components  with  process 

operation  sheets  attached 

47.. ..................._SpreyWd  velvee  reedy  for  reesaembly 

48,49------ — Valves  during  assembly  process 

30-——-—— Coating  protection  from  vice  jews  during 

sssembly 

51,52,53 — --Spray  costing  damage  during  valve  assembly 

and  the  repair  by  sealing 


54 Completed  valve  ready  for  Installation 


Dark  spot  on  valve  body  Is  red  spray  paint 


55 
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color  code  for  chrome  molybdenum  velve  body 
Completed  velvet  ready  for  trenaport  to  ahip 
Cardboard  divldera  for  coating  protection 


56 Another  method  of  tranaport  to  ahlp 

57,58---- — — Flrat  atagea  of  Inatallatlon.  Note  valve 

noczlea  me eked  from  apray  to  accomodate 
welding.  Bubbling  of  eealer  waa  cauaed  by 


high  welding  heat  Input.  Lower  heat  lnpute 
alleviated  thla  condition. 


59,60,61,62,63,64,65- 


66- 
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-Inatalled  velvet  and  component* 

-Non  Mtalllzed  new  valve  inatalled  approxi- 
mately one  month  before  photograph.  Note 
corroelon  apota  already  forming 


1.  Puget  Sound  Naval  Shipyard  waa  taaked  by  COMNAVSEASYCOM  to  develop  a 
procedure,  qualify  peraonnel,  and  aluminuai  apray  metallize  aa  many  valvea 
and  aetaetad  other  parte  aa  practical  In  the  main  propuleion  ayatem  of  the 
OSS  William  H.  Standley  CG-32.  A total  of  571  valvea,  15  aafaty  valve 
cape,  eight  boiler  aceeaa  doora,  and  eight  email  pipe  aeaembllea  were 
aprayed  during  the  courae  of  thla  reaearch  and  development  project.  The 
project  waa  undertaken  to  provide  a documented,  repreacntatlve  teat  of 
aprayed  aluminum  aa  a corroelon  control  method .j 

2.  Two  meetlnga  were  conducted  at  PS NS  on  23  and  24  March  1978  to  dlacuaa 
the  merlta  and  feaaablllty  of  metallizing  Standley  valvea  on  a not  to 
Interfere  with  production  baala.  The  meetinga  were  attended  by  approxi- 
mately twenty  people  repreeentlng  ahopa  926,  931,  956,  938,  971;  Codea 
138,  213,  231,  332,  385;  USS  Standley;  NAEC;  SURFPAC;  NAVSEC;  and  NSRDC. 
The  conaeneua  waa  that  PS NS  could  apray  the  valvea  In  a timely  manner  and 
obtain  aufflclent  data  required  for  thla  reaearch  and  development  project. 

3.  Welding  procedure  #0159  and  lta  addendum  (encloaure  l)  were  written  to 
accompllah  peraonnel  qualification,  provide  inatructiona  for  aatalllslng 
the  production  valvea,  and  provide  quality  aaaurance  requlrementa.  The 
welding  procedure  waa  reviewed  and  concurred  In  by  repreaentativea  of 
SURFPAC  (Bob  Sullt),  NSRDC  (Vincent  Schaper) , NAEC  (Mike  Bleaa),  and 
NAVSEC  (Frank  Vapnlarek). 


4.  The  production  apraylng  of  the  valvea  preaented  aome  problem*  that 
were  overcome  and  the— < el lowing  recommandatlona  ere  preaented:  \ tn  1 ^ i . 
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(*)  The  email  valvea,  V thru  2",  were  completely  disassembled 
prior  to  cleaning  and  grit  blasting.'  New  valves  that  were 
protected  with  cosmollne  were  very  difficult  to  thoroughly 
vapor  degrease  unless  all  of  the  parts  were  disassembled. 

When  the  project  was  nearly  completed,  a less  time  consuming 
method  was  Initiated.  This  method  consisted  of  baking  the 
entire  assembled  valve  at  approximately  600°F  to  remove  the 
grease.  Then  a cotton  plug  was  Inserted  Into  the  Inlet  and 
outlet  over  which  a rubber  stopper  was  Inserted.  The  stem 
was  masked  using  a rubber  hose  pushed  down  Into  soft  RTV 
silicone  rubber  that  had  been  placed  in  the  packing  gland. 
After  about  24  hours,  the  RTV  was  sufficiently  set  up  to 
allow  blasting.  Preliminary  blasting  with  sand  or  •l«g 
removed  solidified  grease  residue  and  other  contaminants 
and  then  aluminum  oxide  blasting  established  the  anchor 
pattern  on  the  final  blast. 

(b)  The  best  material  found  for  Making  the  valve  Internals  for 
protection  from  sandblasting  Is  the  standard  rubber  labora- 
tory stopper.  The  cotton  plug  under  the  rubber  stopper 
Insured  protection  of  valve  Internals  from  foreign  material. 

(c)  Stud  threada  My  be  sprayed  provided  no  more  than  three 
threads  protrude  through  the  nut,  or  the  fit  of  nut  to  stud 
la  reasonably  loose. 

(d)  The  production  line  for  metallizing  should  be  In  one  concen- 
trated area  and  consist  of  spaces  for  dlsassambly/raassambly, 
Making,  vapor  degreasing,  baking,  grit  blasting,  Mtalllzlng 
and  sealing. 

(e)  Oil  seepage  from  pores  In  the  casting  or  from  bearlng/faylng 
surfaces  has  been  the  only  cause  for  any  non-bonding  of  the 
spray.  This  condition  occurred  on  thirty-nine  of  the  571 
valves  sprayed  as  Indicated  by  the  "reject"  indication  In 
the  spraying  log  (enclosure  2).  Partial  correction  of 

this  condition  was  accomplished  by  completely  disassembling 
the  sMller  valves,  vapor  degrMslng  the  parts  and  reassembl- 
ing degreased  parts  for  the  grit  blasting  cycle.  Later  In 
the  project,  baking  and  Improved  Making  techniques  alle- 
viated this  problM.  Where  oil  seeped  from  casting  porosity 
In  one  of  the  large  reworked  valve  bodies,  successful  spraying 
was  accomplished  after  baking  the  valve  body  at  500°F,  blast- 
ing off  unbonded  spray  and  respraylng. 

.0  Valve  Identification  was  Mlntalned  with  the  use  of  Mterlal 
delivery  records,  stamped  numbers  on  body/bonnet  flange  as 
shown  in  Pig  54,  and  a round  metal  tag  with  FAS  stamped  on 
It  and  securely  fastened  to  the  part  as  shown  in  Fig  62. 
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(g)  Application  of  th«  sealer  on  all  of  the  valvea  was  by  brush. 

Spraying  the  sealer  would  be  better  If  a work  area  Is  set 
up  for  spray  painting. 

5.  The  materials  used  during  the  project  were  frequently  checked  and  the 
following  observatione  were  made: 

(a)  The  alualnun  oxide  grit  used  for  final  blasting  should  not 
contain  store  than  25X  fines  (able  to  pass  through  a #50 
slave) . 

(b)  The  air  used  for.  spraying  should  have  a dew  point  of  +15°F 
or  lass  to  assure  relatively  dry  air  for  spraying. 

(c)  The  final  blast  and  spraying  air  should  not  contain  store 
than  .04  ppta  oil  vapor. 

1 

(d)  The  alualnuai  wire  used  was  chemically  analylzed  and  was 
found  to  be  99  plus  percent  pure  aluainua  (lab  report 
#0800  of  4/7/78). 

6.  Qualification,  tensile,  bend  and  alcro  tests  for  the  aetalllzlng  oper- 
ators and  in-process  bend  teats  wera  conducted  per  the  requlreaents  of  the 
spraying  procedure.  Five  tensile  speclaens  and  one  bend  speclaen  were 
spreyed  by  each  operator.  The  tensile  speclaens  were  one  Inch  dlaacter 
4130  aaterial  and  sprayed  with  aluainua  to  a thickness  of  .010  to  .026 
Inch.  The  sprayed  surfaces  of  the  tensile  speclaens  were  then  trued  by 
sanding,  lightly  sandblasted  and  bonded  to  un-spreyed  speclaens  using  3M 
EC2186  epoxy  adhesive.  After  the  bonding  cycle  was  completa  the  assembly 
was  pulled  to  obtain  tensile  strength  of  the  bond  line  between  the  spray  and 
the  subatrate.  The  average  tensile  of  30  speclaens  was  6279  psl  with  the 
low  being  1600  psl  and  the  high  at  11,100  psl.  Only  three  tensiles  of  the 

30  were  below  3000  psl  and  no  two  cane  froa  the  saae  operator.  Figure  1 thru  6 
shows  the  sprayed  ends  of  the  speclsms  after  seperatlon.  The  bend  speci- 
mens exhibited  very  favorable  results  during  severe  bending.  The  eluminua 
spray  ranged  froa  .004  to  .011  Inch  on  the  .050  Inch  think  carbon  steel 
bend  test  strips.  After  spraying,  the  saaples  were  subjected  to  a 180° 
bend  around  a k inch  radius  with  tha  spray  being  In  tension.  Approxlaately 
50X  of  the  forty  saaples  had  alnor  hairline  crecklng  In  the  bend,  three 
saaples  fslled  because  of  excessive  crecklng  or  flaking  and  the  rest  of  the 
speclaens  were  essentially  free  of  coating  dlseontlnultlea.  Figures  7 and 
8 are  representative  exastples  of  tha  bend  speclaens.  Mlcrophotogrsphs  of 
the  cross  sectioned  aluainua  spray  are  depicted  In  Figures  9 thru  12.  The 
alcrographs  Indicate  the  anchor  patten),  density  and  thickness  of  the  spray. 

The  crosa  sections  were  taken  across  tha  approxlsMte  middle  of  the  three 
Inch  long  bend  specimen.  Operator  training  was  conducted  on  the  job  after 
oral  Indoctrination  by  Shop  926  supervision  and  Code  138.  Spraying  pro- 
ficiency becaae  apparent  after  about  five  valve  bodies  were  collated. 

7.  All  valves  sprayed  during  this  project  were  closely  quality  controlled 
during  the  entire  cycle  as  shown  In  the  spraying  log  (enclosure  2).  Also  a 

l 

I 
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process  operation  sheet  was  initiated  for  each  sprayed  item.  The  original  of 
this  sheet  ultimately  remains  with  ships  force  so  future  monitoring  can  be 
logged.  An  example  of  a completed  process  operation  sheet  is  Included  with 
the  addendum  to  the  welding  procedure  in  this  report  (enclosure  1).  Figures 
13  and  14  indicate  the  flow  of  production  spraying.  The  sprayed  valves  will 
be  monitored  for  the  next  six  years  by  DTNSRDC  for  corrosion  protection 
effectiveness  of  the  aluminum  spray. 

8.  The  following  ten  one  half  inch  carbon  steel  globe  velves  were  chosen  to 
collect  data  on  an  alternate  stud  material;  class  422,  12%  chrome,  corrosion 
resisting  steel  of  MIL-S-861 : 

(a)  Auxiliary  exhaust  low  point  drain  inlet  valve,  lower  level, 
STBO,  Fr  128,  20  feet  from  CL,  aft  fire  room,  subject  to 

15  pal,  450°F. 

(b)  Auxiliary  exhaust  low  point  drain  valve  (outlet  from  orifice), 
lower  level,  STBD,  Fr  128,  20  feet  from  CL,  aft  fire  room, 
subject  to  approximately  15  pal,  450°F. 

(c)  Auxiliary  exhaust  tow  point  drain  valve  (stop  check  from 
orifice),  lower  level,  STBO,  Fr  128,  20  feet  from  CL,  aft 
fire  room,  subject  to  15  psl,  450°F. 

(d)  Auxiliary  exhaust  low  point  drain  (inlet  to  orifice),  lower 
level,  lower  case,  Fr  136,  15  fast  from  CL,  aft  fire  room, 
subject  to  approximately  15  psl,  450°F. 

(a)  Auxiliary  exhaust  low  point  drain  valve  (outlet  from  orifice), 
lower  level,  lower  case,  Fr  136,  15  feat  from  CL,  aft  fire 
room,  subject  to  approximately  15  psl,  450°F. 

(f)  Number  2A  main  feed  pump  turbine  casing  drain  valve  (outlet 
from  orifice),  upper  level,  port,  Fr  120,  20  feet  from  CL, 
aft  fire  room,  subject  to  approximately  25  psl,  450°F. 

(g)  Number  2A  main  feed  prop  turbine  casing  drain  valve  (stop 
check  after  orifice),  upper  level,  port,  Fr  120,  20  feet 
from  CL,  aft  fire  room,  subject  to  approximately  25  psl, 

450°F. 

(h)  Number  2B  mein  feed  prop  turbine  casing  drain  valve  (outlet 
from  orifice),  upper  level,  port,  Fr  124,  12  feet  from  CL,  aft 
flra  room,  subject  to  approxlrotely  25  psl,  450°F. 

(I)  Number  2C  main  feed  pump  caalng  drain  valve  (outlet  from 
orifice),  upper  level,  port,  Fr  124,  20  feet  from  CL,  aft 
flra  room,  subject  to  approximately  25  pal,  450°f. 

(J)  Number  2C  main  feed  pump  casing  drain  valve  (stop  check 
after  orifice),  upper  level,  port,  Fr  124,  20  feet  from  CL, 
aft  fire  room,  subject  to  approxlrotely  25  pal,  450°F. 
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9.  A limited  number  of  heat  treated  steel  studs  and  nuts  were  also  "Cermatll" 
coated  and  their  Installation  locations  will  be  addressed  on  the  process 
operation  sheet  for  the  subject  valve.  "Cermatll"  Is  a type  of  ceramic  that 
will  withstand  thread  pressure  and  corrosive  conditions. 

10.  Manpower  and  material  cost  data  will  be  supplied  by  PS NS  planning  codes 
and  Is  not  addressed  In  this  report. 

11.  Figures  15  thru  6 6 depict  the  various  stages  of  the  spraying  project. 


Prepared  by: 

Mark  D.  Schindler  'fA'/rs 

C/138.2 


Reviewed: 


Frank  B.  Gatto 

Code  138.2,  Branch  Head 


Approved : 


Head,  Welding  Engineering  Division 


WELDING  PROCEDURE  #0159 
21  March  1978 


CORROSION  CONTROL  OF  VALVE  BODIES  BY  METALLIZING 


1.  This  procedure  meets  the  requirements  of  NAVSEA  0919-LP-008-8010, 

Corrosion  Control  for  Shipboard  Launch  and  Recovery  Systems,  and  shall  be 
followed  precisely  when  metallizing  the  valve  bodies  described  In  paragraph  2. 

2.  This  procedure  Is  applicable  to  the  propulsion  system  valve  bodies  on 
the  CG  32,  USS  STANOLEY. 

3.  Condition  of  Surface.  In  utilizing  the  wire  spray  method  for  the 
corrosion  control  of  valves,  a great  deal  of  importance  must  be  placed 
on  the  condition  of  the  surface  to  which  they  are  applied.  A coating 
system  Is  only  as  good  as  the  care  that  was  taken  in  its  application, 
and  the  greatest  portion  of  application  time  and  effort  should  be  devoted 
to  surface  preparation.  It  has  been  estimated  that  90%  of  all  coating 
failures  can  be  attributed  to  poor  surface  preparation. 

4.  Cleaning  the  Surface.  The  application  of  a coating  over  a corroded 
surface  should  never  be  attempted.  The  corrosion  products  destroy  the 
bond  between  the  coating  and  the  base  metal.  In  addition,  any  moisture 
that  is  present  In  the  corrosion  product,  no  matter  how  minute,  will 
cause  further  corrosion  of  the  metal,  and  blistering  of  the  coating  will 
occur.  The  metal  surface,  often  called  the  substrate,  shall  also  be 
free  from  contaminants  such  as  grease  and  oil.  Even  fingerprints  can 
cause  coating  failures  because  even  the  smallest  amount  of  oil  present 
on  the  hand  is  enough  to  prevent  a bond  of  the  coating  to  the  substrate. 
Prepared  surfaces  shall  be  handled  with  clean  gloves  or  rags.  A good 
clean  surface  preparation  should  accomplish  two  things: 

a.  Remove  all  corrosion  products  and  contaminants  so  that  the  coating 
can  be  applied  on  bare,  clean  metal. 

b.  Provide  a roughened  surface,  often  called  an  anchor  pattern,  for 
a good  mechanical  bond  between  the  coating  and  the  metal.  By  far,  the 
best  means  of  obtaining  such  a surface  is  by  abrasive  (grit)  blasting. 

5.  Preparation  for  Blast.  All  oil  and  grease  contamination  must  be 
removed  prior  to  the  commencement  of  blasting.  Chemically  clean  parts 
using  trlchlorethane,  Type  I,  0-T-620C. 

6.  Depending  upon  the  type  of  abrasive  blaster  used,  the  blast  material 
may  be  discarded  after  use  or  reclaimed.  Blasting  materials  which  have 
been  used  to  remove  scale  shall  not  be  used  for  the  final  blast.  The 
reclamation  process  consists  of  cleaning  and  sifting  the  usable  grit  from 
the  scale,  dirt  and  damaged  grit.  NEVER  REUSE  GRIT  WHICH  HAS  BEEN  USED 
TO  BLAST  A VERY  GREASY  SURFACE.  The  contamination  Introduced  In  either 
case  can  be  very  detrimental  to  the  coating  applied  over  the  blasted  surface. 
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WELDING  PROCEDURE  #0159 


7.  Material . Angular  chilled  iron  grit  or  aluminum  oxide  grit  may  be  used 
in  force-feed,  pressure-type  blast  machines. 

8.  Condition  of  Grit.  The  angular  chilled  iron  grit  will  be  clean  and 
reasonably  sharp.  (JTd  grit  which  is  rusty,  noticeably  worn  or  dull  when 
compared  with  new  grit  shall  not  be  used.  Grit  having  a mesh  size  of 
S.A.E.  G-25  to  G-40  shall  be  used.  An  Individual  size  or  a mixture  may 
be  used.  The  aluminum  oxide  grit  shall  be  clean,  sharp  and  free  of 
excessive  fines  and  shall  have  a mesh  size  of  20  to  50. 

9.  Blasting  Equipment.  The  blasting  equipment  used  shall  be  of  the 
conventional  force-feed  pressure  type.  Nozzle  size  shall  be  such  that 

a pressure  of  not  less  than  75  PSI  (5.27  kgf/sq.  cm)  is  maintained  at  the 
blast  generator. 

10.  Surface  Blasting.  All  surfaces  to  be  flame  sprayed  shall  be  thoroughly 
cleaned  and  roughened  by  blasting  with  an  abrasive  described  In  paragraph  8. 
If  paint,  oil  or  bituminous  materials  are  present,  they  must  be  removed  by 
flame  cleaning  or  by  blast  cleaning  prior  to  the  final  blast  operation. 

The  abrasive  used  for  cleaning  heavily  contaminated  surfaces  shall  not  be 
reused  for  the  final  blast,  even  though  the  abrasive  is  rescreened.  The 
abrasive  shall  be  checked  periodically  to  see  that  It  conforms  to  the 
requirements  of  paragraph  8. 

1,1.  Air  Supply.  The  air  supply  must  be  sufficiently  free  of  oil  and 
moisture  so  that  no  visible  oil  or  moisture  appears  on  the  blasted  surface. 
The  air  supply  must  be  adequate  to  maintain  75  PSI  (5.27  kgf/sq.  cm) 
minimum  at  the  blast  generator  for  the  abrasives  described  above. 

12.  Blasted  Surface  Inspection.  The  blasted  surfaces  shall  be  Inspected 
and  approved  as  suitable  for  i'lame  spraying  before  moving  or  dismantling 
the  blast  equipment.  A sample  steel  plate  shall  be  blasted  until  the 
surface  cannot  be  further  cleaned  or  roughened.  This  should  be  used  for 
comparison,  and  any  areas  which  do  not  compare  favorably  with  the  plate 
as  to  roughness  or  cleanliness  should  be  reblasted. 

13.  Spraying  Material . The  wire  shall  b$  1/8"  (3.2  mm)  or  3/16"  (4.8  mm) 
diameter,  METCb  Aluminum,  99.0%  purity. 

14.  Equipment.  Any  METCO  wire- type  flame  spray  gun  shall  be  used.  Use 
parameters  shown  In  Appendix  1 for  use  with  the  10E  wire  gun  (METCO). 

15.  Type  of  Air.  Clean,  dry  air  shall  be  used  with  not  less  than  65  PSI 
air  pressure.  There  shall  not  be  more  than  35  feet  (11mm)  of  3/8"  ID 
(9.5  mm)  hose  between  the  Air  Control  Unit  and  the  gun. 

16.  Surface  Moisture.  Any  surface  which  shows  visible  moisture,  rust, 
scale  or  other  contamination  shall  be  reblasted  before  spraying.  The 
surface  must  be  completely  coated  to  the  specified  thickness  within  two 
hours  of  blasting.  Preheat  valve  body  to  approximately  200°F.  to  remove 
moisture  and  control  thermal  expansion  of  body  when  spraying. 
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WELDING  PROCEDURE  #0159 


17.  Coating  Thickness.  The  metal  coating  shall  be  applied  to  a minimum 
thickness  of  .0045"  (.11  mm)  and  a maximum  thickness  of  .008". 

18.  Number  of  Applications.  The  specified  thickness  of  coating  shall  be 
applied  in  multiple  layers,  and  in  no  case,  shall  less  than  two  passes  of 
the  flame  spray  gun  be  made  over  every  part  of  the  surface.  The  sprayed 
metal  shall  overlap  on  each  pass  of  the  gun  to  assure  uniform  coverage. 

19.  Surface  After  Spraying.  The  coating  shall  be  firmly  adherent.  The 
surface  after  spraying  shall  be  uniform  and  free  of  lumps,  loosely  adherent 
spattered  metal  and  uncoated  spots. 

20.  Inspection  of  Metal  Coating.  The  metal  coating  shall  be  inspected 
for  thickness  by  means  of  an  approved  Magnetic  Thickness  Gage  (METCO 
Elecometer  or  equal).  Inspection  shall  follow  as  closely  as  possible  after 
the  completion  of  spraying.  Six  as-sprayed  thickness  measurements  and  six 
as-sealed  thickness  measurements  shall  be  taken  and  recorded  as  shown  in 
Appendix  2. 

21.  Rejected  Articles.  Articles  which  have  been  rejected  shall  have  the 
defective  sections  blasted  clean  of  all  sprayed  metal  prior  to  respraying. 

22.  Records.  A Process  Operation  Sheet  (Appendix  2)  shall  be  completed 
for  each  valve  body,  and  the  original  retained  by  the  ship. 

23.  Finish  Coating  Material.  The  finish  coating  shall  be  METCOSEAL  SA 
Silicone  Aluminum  sealer,  thinned  with  one  part  METCOSEAL  ST-1  Thinner 
to  three  parts  sealer  for  spray  application,  or  used  directly  from  the 
container  for  brush  application.  Finish  coatings  must  be  applied  to  clean, 
dry  flame-sprayed  surfaces.  Any  oil,  grease  or  other  contamination  should 
be  removed  by  thorough  washing  with  METCOSEAL  ST  Thfnner  until  no  visible 
traces  exist.  The  surfaces  should  be  allowed  to  dry  for  at  least  15  minutes 
before  applying  METCOSEAL.  Coatings  must  be  applied  heavily  enough  to 
produce  a thoroughly  wet  appearance.  These  coatings  may  be  applied  by 
brush  or  spray. 

First  Coat.  The  first  coat  shall  be  METCOSEAL  SA  mixed  as  directed 
on  container.  Minimum  drying  time  shall  be  30  minutes. 

Second  Coat.  The  second  coat  shall  be  METCOSEAL  SA  mixed  as  directed 

on  container.  Minimum  drying  time  shall  be  at  least  two  hours  before 

placing  parts  in  service. 

24.  Quality  Control . Metallizing  operators  shall  be  qualified  by  success- 
ful ly  meHTMzTnyTT’ve  tensile  specimens  and  one  bend/mlcro/vlsual  specimen. 
In-process  quality  will  be  monitored  by  requiring  each  operator  to  success- 
fully spray  at  least  one  bend/mlcro/vlsual  specimen  during  each  shift 

of  production  spraying. 
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ADDENDUM  TO  WELDING  PROCEDURE  0159 


PURPOSE 

To  specify  quality  control  requirements  for  metallizing  of  steam  system 
valves. 

SCOPE 

This  addendum  applies  to  metallizing  of  ship  steam  valves  accomplished 
under  NAVSHIPYDPUGET  Welding  Procedure  0159. 

REQUIREMENTS 

A.  Visual  Inspection. 

1.  Prior  to  abrasive  blasting  each  valve  shall  be  visually  Inspected 
to  assure  removal  of  grease  and  oil  contaminants. 

2.  Each  valve  shall  be  thoroughly  Inspected  for  compliance  to  surface 
cleanliness  and  roughness  standards  prior  to  metallizing. 

3.  Each  valve  shall  be  Inspected  after  metallizing  to  assure  coated 
surface  Is  uniform  and  free  of  lumps  or  uncoated  areas. 

4.  The  metallize  coating  shall  be  measured  to  verify  that  a minimum 
thickness  of  .0045  in.  (.11  mm)  has  been  attained. 

B.  Testing.  Bend/ml cro/vlsual  testing  shall  be  conducted  on  one  test 
specimen  from  each  metallizing  operator  per  shift.  Steel  plates  1-1/2  x 3 
Inches,  of  approximately  .050  Inch  thickness,  shall  be  metallized  and  serve 
as  the  test  specimen. 

C.  Marking.  Each  valve  shall  be  marked  as  follows  to  provide  unique 
traceability  to  process/inspection  documentation: 

1.  Letter  "S"  followed  by  the  last  three  digits  of  the  valve's 
Material  Delivery  Record  (MDR)  (Form  13ND  PSNS  4840/1)  serial  number. 

These  markings  shall  be  followed  by  the  letters  "PS"  and  a number 
indicating  the  chronological  order  the  valve  was  processed.  For  example, 
the  eighth  valve  processed  for  a lot  having  MDR  number  56-300304  would 

be  marked  S 804  PS8. 

2.  Marking  shall  be  applied  by  die  stamping  with  round-bottom,  low 
stress  die  stamps.  Depth  of  the  Impression  shall  not  exceed  0.010  Inch. 

The  marking  shall  be  applied  to  both  flanges  at  the  Intersection  of  bonnet 
to  body  on  the  flow  arrow  side  of  the  valve.  These  markings  shall  be 
clearly  visible  after  metallizing. 
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D.  Material  Control. 


1.  Valves  shall  be  traceable  to  their  applicable  MDR's  throughout 
processing.  Base  material  of  new  valves  shall  be  identifiable  through 
re-application  of  original  color  code  markings  after  metallization. 

2.  Grit  blast  material  shall  be  periodically  inspected  for  useability. 

E.  Operator  Qualifications.  Prior  to  commencement  of  production  flame 
spraying,  each  metallizing  operator  shall  be  qualified  by  successfully 
flame  spraying  five  tensile  and  one  bend  test  specimen.  Each  operator 
shall  maintain  qualifications  by  successfully  flame  spraying  one  bend  test 
specimen  per  shift. 


PROCEDURES 


1 . Production  Department 

1 . 1 Shop  31 

1.1.1  Assign  a number  and  mark  each  valve  in  accordance  with  Section  C. 
of  Requirements  prior  to  valve  cleaning  and  blasting. 

1.1.2  Maintain  a log  by  assigned  valve  number  which  provides  a description 
of  each  valve,  including  the  valve's  MDR  number.  For  new  valves,  the  log 
shall  include  the  valve  base  material  and  color  coding.  Request  Shop  26  to 
pick  up  valves  for  delivery  to  Shop  71. 

1.1.3  Upon  completion  of  metallizing,  refurbish  valves  as  required. 

Assure  all  new  valves  have  been  color  coded  to  match  their  original  color 
code  marking.  Forward  valves  with  applicable  Wire  Spray  Process  Operation 
Sheets  (13ND  PSNS  9074/1)  to  Shops  38,  56  or  ships  force  as  applicable  for 
installation.  r 

1 .2  Shop  72 

1.2.1  Prior  to  initial  valve  blasting,  and  weekly  thereafter  during 
production,  forward  a sample  of  the  abrasive  grit  to  Code  134.1  for  sieve 
analysis.  Request  the  analysis  via  NOT  Request  (Form  13ND  PSNS  4730/26). 
Scrap  all  abrasive  grit  which  falls  this  analysis. 

1.2.2  Assure  all  Incoming  valves  have  been  stamped  with  an  assigned  valve 
number.  Log  In  each  valve  by  valve  number  and  MDR  number.  For  color 
coded  new  valves.  Identify  color  code  In  log  book. 

1.2.3  Prior  to  abrasive  blasting,  visually  Inspect  each  valve  to  assure 
removal  of  grease  and  oil  containments.  Clean  valves  with  Trlchlorethane, 
Type  I,  0-T-620C,  as  necessary  to  satisfy  the  Inspection. 

1.2.4  Protect  all  Internal  openings  with  rubber  plugs  or  metal  cups  and 
mask  all  threads  prior  to  grit  blasting. 
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1.2.5  Following  completion  of  blasting,  handle  the  valves  with  clean  gloves 
or  rags  and  place  them  within  a polyethylene  bag  or  covering.  Attach  a 

tag  indicating  valve  and  M0R  number,  color  code  marking  on  valve  at  time 
of  receipt  If  applicable,  and  time/date  blastingwas  completed.  Alert  Shop  26 
that  valves  are  ready  for  pick  up. 

1.2.6  Enter  data  in  applicable  blocks  of  the  Wire  Spray  Process  Operation 

Sheet  (1 3ND  PSNS  9074/1).  . Provide  the 

records  with  the  valves  to  Shop  26. 

1.3  Shop  26 

1.3.1  Initiate  and  enter  applicable  data  on  the  Wire  Spray  Process 
Operation  Sheet  (13ND  PSNS  9074/1)  for  each  valve.  (See  enclosure  (1) 
for  example).  Expedite  valves  and  records  to  and  from  Shop  71. 

NOTE:  Handling  of  clean  valves  shall  be  accomplished  with 
clean  gloves  or  rags. 

1.3.2  Inspect  blasted  surfaces  for  adequacy  of  cleanliness  and  roughness. 
Certify  satisfactory  surface  preparation  on  Wire  Spray  Process  Operation 
Sheet. 


NOTE:  Have  a sample  steel  plate  grit  blasted  until  the  surface 
cannot  be  further  cleaned  or  roughened.  Use  this  sample 
as  a standard  for  the  surface  preparation  Inspection. 

1.3.3  For  weld  end  valves,  mask  off  l/2-1nch  on  the  weld  ends  of  the 
valve  before  flame  spraying.  (This  Is  necessary  to  allow  for  NOT  of  joint 
weld  upon  valve  Installation). 

1.3.4  Prior  to  flame  spraying,  preheat  valves  to  175°F  + 25°  by  use  of 
torch  or  flame  spray  gun.  Use  a pyrometer  to  measure  and  control  the 
temperature. 

1.3.5  Assure  metallizing  Is  accomplished  only  by  qualified  operators. 

1.3.6  Maintain  a log  of  all  valves  metallized.  The  log  shall  Identify 
each  valve  by  assigned  number  and  MDR  number.  The  log  shall  Include 
time  of  abrasive  blasting  completion,  time  of  metallizing  completion  and 
time  of  completion  of  each  coat  of  sealer.  If  the  valve  was  color  coded 
prior  to  cleaning/blasting  (as  Indicated  on  the  Shop  71  Initiated  tag 
accompanying  the  valve),  enter  the  applicable  color  coding  In  the  log. 

1.3.7  Perform  visual  Inspection  of  surface  condition  after  flame  spraying. 
Surface  shall  be  free  of  lumps,  spattered  metal  and  uncoated  spots. 
Discrepant  areas  must  be  blasted  clean  of  all  sprayed  metal  prior  to 
respraying.  Uncoated  spots  may  be  sprayed  If  the  surface  is  completely 
dry  and  free  of  contalmlnatlon.  Identify  repaired  areas  In  the  "Remarks" 
block  of  the  Wire  Spray  Process  Operation  Sheet.  Assure  metal  coating 

was  applied  within  two  hours  of  grit  blasting  completion.  Certify 
acceptable  coating  on  Wire  Spray  Process  Operation  Sheet. 


1.3.3  Use  Magnetic  Thickness  Gage  (Metco  Elcometer  or  equal)  to  measure 
coating  thickness.  The  measurements  are  to  be  taken  in  areas  as  specified 
on  the  back  of  the  Wire  Spray  Process  Operation  Sheet.  Assure  a 
minimum  coating  of  .0045  in.  (.11  mm)  is  attained.  (A  coating  of 
.005  in.  (.13  mm)  is  desired,  however,  coatings  exceeding  this  thickness 
are  acceptable).  If  coating  is  below  minimum  specified,  additional 
sprayed  metal  may  be  added  if  the  surface  is  completely  dry  and  free  of 
contamination.  When  the  coating  meets  the  thickness  specification, 
record  the  measurements  on  the  Wire  Spray  Process  Operation  Sheet. 

1.3.9  Assure  first  coat  of  aluminum  sealer  is  allowed  to  dry  at  least 
thirty  minutes  before  application  of  the  second  coat.  Measure  and  record 
final  finish  thickness  and  certify  completion  of  metallization  on  the 
Wire  Spray  Process  Operation  Sheet.  Spray  paint  color  code  new  valves 
(for  material  identification)  to  match  original  color  coding  if  color 
coding  was  indicated  on  Shop  71  initiated  tag  accompaying  each  valve. 

Make  a copy  of  each  Wire  Spray  Process  Operation  Sheet  and  retain  the 
copy  until  ship's  departure.  Forward  valves  along  with  Wire  Spray  Process 
Operation  Sheet  hardcards  to  Shop  31/ 

1 . 4 Shop  38  or  56  ,, 

1.4.1  Install  valves  as  applicable.  If  valve  is  nicked  or  gouged  during 
transit  or  installation,  brush  METCOSEAL  SA  on  the  damaged  area. 

METCOSEAL  SA  shall  be  mixed  as  directed  on  the  container. 

1.4.2  Enter  valve  installation  location  on  applicable  Wire  Spray  Process 
Operation  Sheet  (13ND  PSNS  9074/1).  (See  enclosure  (1)  for  example).  Make 
forward  a copy  of  the  record  to  Code  138.  Provide  Wire  Spray  Process 
Operation  Sheet  hardcard  to  the  Ship's  Force. 

2.  Quality  Assurance  Office  (Codes  134,  136,  138) 

f 

2.1  Analytical  Chemistry  Branch  (Code  134.1).  Perform  sieve  analysis 
of  abrasive  grit  as  requested.  Acceptable  iron  grit  shall  be  oil  free 
and  have  a mesh  size  of  S.A.E.  G-25  to  G-40.  Acceptable  aluminum  oxide 
grit  shall  have  a mesh  size  of  20  to  50  and  be  free  of  oil  contamination. 

2.2  Metallurgy  and  Material  Control  Branch  (Code  134.6).  Perform 
phys 1 cal  testing  of  metallized  test  specimens  as  requested. 

2. 3 Welding  Engineering  Division  (Code  138) 

2.3.1  Prepare  procedures  for  the  qualification  of  flame  spray  operators 
to  the  requirements  of  NAVSEA  0919-LP-008-8010. 

2.3.2  Perform  bend/micro/ visual  analysis  of  operator  test  specimens. 
Request  Code  134.6  assistance  as  necessary. 

2.3.3  Evaluate  test  specimen  results  for  adequacy  of  process  and 
operator  performance. 


2.3.4  Provide  technical  information  to  all  shops  and  codes  concerned 
in  regard  to  metallizing  operations. 


2.3.5  Retain  a copy  of  each  completed  Wire  Spray  Process  Operation  Sheet 
(13ND  PSNS  9074/1)  for  six  years. 
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